we present two main algorithms: (a) the Alg Hung algorithm, and (b) the Alg Sign algorithm. Alg Hung solves the optimization problem using the Hungarian algorithm [5] , an algorithm for solving the assignment problem. For the cases where there are directly connected bnodes, a variation of Alg Hung is used for producing an approximate solution. The time complexity of the Alg Hung in any case is in O(n 3 ), where n is the number of bnodes. For making the application of this method feasible also to very large KBs, at the cost of probably bigger deltas, [7] also proposed a signature-based method, Alg Sign , whose complexity is in O(n log n). For these algorithms, the reported experimental results over real and synthetic datasets showed significant reductions of the sizes of the computed deltas.
What will be Demonstrated
We will demonstrate a tool called BNodeDelta which supports all algorithms presented at [7] . With this tool, the user (human or other program), specifies the two KBs to be compared (which can be stored in local files or fetched from the network using HTTP), then specifies the bnode mapping algorithm to be used, and then gets back statistics (about the KBs and their delta) and the delta itself (sets of triples to be added and deleted). Furthermore the tool can take as input a namespace mapping table (if a namespace nm1 is mapped to a nm2 then they are considered equal at the comparison phase).
We will demonstrate the system using two real datasets available in the LOD cloud: the Swedish open cultural heritage dataset 1 , and the Italian Museums dataset 2 , published from LKDI 3 . We shall also use synthetically generated data. Figure 1 (left) shows the command line interface which shows the basic statistics for the Italian dataset (more statistics can be placed on demand in a file called "statistics"). Figure 1 (right) shows an excerpt of the file that contains the added triples (assuming the user requested the output delta in RDF/XML format).
We will give emphasis on the bnode mapping algorithms, specifically we will show the size of the outcome of the differential function ∆ e (where
for the cases: Alg Hung , Alg Sign , a random bnode mapping algorithm, and no bnode mapping at all.
Time Efficiency (comparative results).
In both algorithms (Alg Hung and Alg Sign ) the required time depends on the number of bnodes of the two KBs and the average number of triples to which a bnode participates. Alg Hung needs 5.4 seconds over datasets of average 3, 650 triples and 525 bnodes, and 9.6 minutes for datasets of average 49, 900 triples and 6, 390 bnodes, whereas Alg Sign needs only 0.34 seconds and 0.92 seconds respectively. These results show that Alg Sign can be efficient also in bigger datasets (we will also show that two KBs with 153,600 bnodes can be compared at less than 11 seconds).
Fig. 1. Basic statistics and added triples of delta over Italian datasets
Delta Sizes (comparative results). As regards delta size, in the first dataset without bnode mapping the delta contains 5, 771 triples, whereas with Alg Hung it contains 311 triples, and with Alg Sign 419 triples.
In the second dataset without bnode mapping the delta contains 43, 770 triples, whereas with Alg Hung it contains 6 triples, and same for Alg Sign . Fig. 2 . Visualization of the added triples over synthetic datasets with RDF-Gravity Delta Visualization. Apart from the benefits in a versioning/synchronization scenario, the achieved delta size reduction makes the visualization and exploration of the delta much easier. For this reason, BNodeDelta offers several choices for formatting the output delta in order to aid further processing or visualization. One option returns the delta in two separate files, one containing the deleted triples, the other the added triples, both in RDF/XML format. Each of these files can be explored and visualized with various RDF/S visualization tools.
For instance, we loaded to RDF-Gravity 4 the RDF/XML file that contains the added triples of the delta over the synthetic dataset. Figure 2 shows the derived visualization Note that if the delta size is small, both added and deleted triples can be visualized as a single graph. In such cases, BNodeDelta also returns a graph visualization. For example, Figure 3 shows the graph of delta over the Italian datasets where the added elements are in green while the deleted are in red. The above examples, just show that bnode mapping can reduce the delta to sizes appropriate for graph-based visualization (something not possible without bnode mapping).
Software and datasets are available to download and use from http://www.ics.forth.gr/isl/BNodeDelta.
